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NF-B and neutrophils in post-diarrheal HUS
Post-diarrheal hemolytic uremic syndrome (DHUS), Cytokines such as TNF, interleukin (IL)-6 and IL-8
the most common cause of acute renal failure in infants are elevated in the urine and sometimes the plasma of
and young children, is a substantial cause of acute mortal- children with D HUS [11]; there is an early cytokine
ity and chronic morbidity in this age group [1], and the response in a primate model following injection of Stx1
outcome for adults is even worse [2]. There are no spe- [12] or LPS [13]. Sakiri, Ramegowda and Tesh have shown
cific treatments of proven value and care continues to that Stx1-induced TNF- activation in a human mono-
be merely supportive. Greater insight into the pathogen- cytic cell line was preceded by nuclear translocation of
esis of this often-devastating disease is sorely needed as NF-B and activator protein-1 (AP-1), and loss of cyto-
a prelude to developing effective therapies. plasmic IB- [8].
The development of D HUS involves a complex in- Evidence of oxidative stress in children with DHUS
teraction between circulating lipopolysaccharide (LPS) comes in the form of elevated blood levels of markers of
and Shiga toxin (Stx) and locally produced factors that lipid peroxidation [14]. NF-B is activated by oxidative
promote and/or regulate inflammation and thrombosis. stress, and its activation can be inhibited by antioxidants
Integral to the elaboration of these disease mediators is [15]. However, there is little evidence that oxidative stress
nuclear factor-kappa B (NF-B), a family of transcription plays a central role in NF-B activation, and its role in
factors that include NF-B1 (p50) and p65 (RelA), which activation of NF-B appears to be stimulus and cell spe-
were studied in the report of Zoja and associates in this cific [6].
issue of Kidney International [3]. NF-B normally exists Sheer stress occurs in the renal microvasculature, par-
in cytoplasm bound to inhibitory proteins (IB), but can ticularly at vascular branches or bifurcations [7]. It would
be rapidly liberated in response to a variety of stimuli via be expected to be higher in microvessels experiencing in-
a complex signaling pathway that involves phosphoryla- creased turbulence as might occur subsequent to throm-
tion of IkB by IkB kinases (IKK) followed by proteasome botic microangiopathy (TMA). Shear stress is thought to
degradation [4]. The biologically active NF-B then trans- activate NF-B and rapidly up-regulate genes encoding
locates into the nucleus and initiates expression of genes endothelial cell adhesion molecules [such as, vascular cell
that contain the NF-B nucleotide recognition sequence. adhesion molecule (VCAM-1), intercellular adhesion
Among the stimuli that can initiate kinase-mediated molecule (ICAM)], hemostatic factors [such as, tissue
phosphorylation, those that appear to be most relevant plasminogen activation (tPA), plasminogen activator in-
to DHUS are lipopolysaccharides (LPS) [5], cytokines hibitor-1 (PAI-1)], chemoattractant factor [such as mono-
[for example, tumor necrosis factor- (TNF-)] [4], oxi- cyte chemoattractant factor-1 (MCP-1)], and vasoactive
dative stress [6], shear stress [7], and Stx [3, 8]. substances [such as, endothelin, endothelial cell-nitric
Lipopolysaccharide elaborated in the gut by entero- oxide synthase (ec-NOS)] [7, 16]. Morigi and associates
hemorrhagic E. coli is absorbed into the systemic circula- have shown that Stx1 induces leukocyte adhesion to cul-
tion and very likely contributes to the pathogenesis of tured endothelial cells subjected to shear stress in a paral-
the renal injury. Antibodies to LPS can be demonstrated lel flow chamber, and that leukocyte adhesion is amplified
in up to 90% of patients who have had D HUS [9]. by TNF- and mediated by up-regulation of adhesive
Microorganisms and their cell products, so called patho- proteins (E-selectin, ICAM-1, VCAM) [17]. The mecha-
gen-associated molecular patterns (PAMPS) such as nisms by which sheer stress activates NF-B are incom-
LPS, are recognized by host neutrophils, mucosal epithe- pletely understood, but probably relate to conforma-
lial cells, and endothelial cells by pattern recognition tional changes in proteins within the cytoskeleton [16].
receptors (PRRs) [10]. In the case of LPS, the receptor Shiga toxin is a recently recognized stimulus to NF-B
molecule is CD 14 that acts as a co-receptor with another
activation. Sakiri and associates, using cultured humanfamily of transmembrane PRRs known as Toll-like re-
monocytes, have shown that Stx1 induces phosphoryla-ceptors (TLRs). There are many members in the Toll-
tion and degradation of IB and subsequent nuclear trans-like receptor family, each probably dedicated to a partic-
location of transcription factors NF-B and AP-1 [8].ular microbial product; TLR4 appears to be the primary
In this issue of Kidney International, Zoja and associ-signal transducer for LPS [10].
ates have, in an elegant series of experiments, extended
the NF-B stimulating properties of Stx to cultured human
endothelial cells [3]. Stx2 markedly enhanced both adher- 2002 by the International Society of Nephrology
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ence to and transmigration of leukocytes across cultured and cellular events in DHUS will we be able to identify
novel molecular targets for therapeutic intervention.human umbilical vascular endothelial cells (HUVECs)
and human glomerular endothelial cells (HGEC) ex-
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